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In recent years, molecularly imprinted polymers (MIPs) have allowed selective extractions 37 that rival immunoaffinity-based separations, and have shown clear advantages over real 38 antibodies for sensor applications: they are easy to fabricate, intrinsically stable, robust, and 39 are able to operate in extreme environments [1] , [2] and [3] . MIPs could provide an 40 alternative, inexpensive, fast, and efficient diagnostic method for highly sensitive analytical [16] and [17] .
72
Following the thorough analysis of QCM systems for use in fluids over the past 2 decades, 73 this has allowed for more esoteric applications including bio-sensing [16] . In most cases 74 quartz resonators are integrated to oscillator circuits to form a QCM for micro weighing 75 applications. Normally, an equivalent circuit model is fitted to the impedance curve, and the 76 obtained parameters can be used for calculating the resonant frequency and dissipation (D) of 77 the quartz crystal i.e. mass and viscoelastic properties of the deposited layers [15] and [16] .
78
Determining the impedance curve has many advantages; first and foremost it has expanded 79 the range of measurable parameters from rigid thin films, to biologically relevant films of Bovine serum albumin (BSA, 66 kDa), a non metalloprotein of similar molecular weight to 100 BHb, served to test the selectivity of the BHb-MIP to BSA compared to template BHb, and 101 was compared across a family of acrylamide-based polymer hydrogels. Once the gels (500 mg) were equilibrated, a 1 mL template protein solution prepared in 
Experimental
230
The data (Fig. 1B) relatively low affinity. It would appear that BSA has a high ability to bind non-specifically to 238 a BHb MIP, whereas BHb does not exhibit the same ability within a BSA MIP.
12
Competitive binding studies using a 50:50 mixture of BHb:BSA (3 mg/mL total) on a MIP-
241
BHb were also conducted (Fig. 1B) 
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Thin film BHb MIPs were prepared on the surface of a QCM chip and the sensor was is a significant shift in both resonance frequency and impedance it can be assumed that some 271 of the BHb imprinted template has been successfully removed from the MIP.
272
It is worth noting the two distinct differences in the impedance response when compared with Moreover, variations of the series resonance frequency demonstrated to be highly dependent 309 on the test solution used (Fig. 4A) . The impedance data is presented here because in polyAA MIP thin-film gels can be seen in the impedance responses (Fig. 4B) 
